Abstract. We propose a method based on Improved Partial Least Squares Regression Algorithm for calculating Harmonic impedance. First, we analyze the volatility method and find it has a shortcoming. Then, we describe Improved Partial Least Squares Regression Algorithm. Finally, we demonstrate the correctness of the method by experimental simulation.
Introduction
With the popularity of power electronic equipment in modern society, harmonic pollution is becoming more and more serious. Harmonic pollution causes the voltage waveform at the common connection point to be distorted. Similar to the modern large industrial pollution of the earth, the grid is also experiencing treatment after Pollution. Also, harmonic impedance accurate calculation of the relationship between the governance effect.
There are two main ways to estimate harmonic impedance: "invasive" and "non-intervention". The non-intervention is more widely in the application of the project, such as analytic method, approximate calculation method, volatility method. The analytic method is used to calculate the harmonic impedance of the components of the system according to the circuit relationship. However, since the harmonic impedance model of the component is not accurate, the error of the calculation result is difficult to control. At the same time, the analytic method is computationally expensive and does not apply to the harmonic impedance calculation of large systems. The approximate calculation method is that the harmonic impedance is equal to the number of harmonic impedances and the product of the fundamental reactance. Because of the simplicity of the method, the method is used more widely. But it also brought errors. Volatility method is calculated by the harmonic voltage at the bus, which is the harmonic current fluctuation ratio calculation harmonic impedance. But it needs to meet the "double dominant conditions".
In order to solve the above problem, this paper studies a better method "Improved Partial Least Squares Regression Algorithm". This method can improve the shortcomings of harmonic impedance calculation method and get very accurate results. Finally, the correctness of the method is verified by the simulation model and the processing of the measured data.
Volatility Method
The volatility method is to calculate the harmonic impedance by the ratio of the harmonic voltage to the harmonic current in PCC. Take the system shown in the figure 1 as an example, we assumed load A is the main non-linear load. Then we take load A as the user side and the rest of the load and power supply as the system side to estimate the harmonic impedance of this system. When the harmonic distortion is generated at the bus X, the harmonic distortion can be divided into two parts produced by the user side and the system side. As shown in Figure 2 , according to the Thevenin's theorem and the Norton's theorem, we will be equivalent to the system side of the voltage source and impedance in series and the user side equivalent to the current source and impedance in parallel form. Where PCC U is h times harmonic voltage in PCC; u Z , u Z is h times the equivalent harmonic impedance in system side and user side; u U is the background harmonic voltage; c I is h times equivalent harmonic current source in user side.
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Fig. 2 System Equivalent Graph
According to the equivalent diagram, we take h times harmonic as an example, and the PCC voltage can be expressed as:
(1) Measure the data of two adjacent time points, as shown in equation as follows:
(3) Make the above two equations subtraction:
There are two assumptions about the volatility method: compared with the system side, the load side harmonics dominate; compared with the background harmonic fluctuation, the attention harmonic wave dominates. So it can be simplified as:
By the above equation, the volatility method can be directly used by the adjacent time harmonic voltage fluctuation size divided by the harmonic current fluctuation size estimated harmonic impedance. Because of the convenience of the method, the method is more extensive. However, when the system does not meet the two assumptions condition of the volatility method, the error of the harmonic impedance is very large, resulting in the volatility method failure.
Improved Partial Least Squares Regression Algorithm
According to the partial least squares regression algorithm, the extraction condition of the independent variable X component is meet the covariance of the largest and meet the independent set of the best integrated capacity. The composition that satisfies the extraction condition ensures that the explanatory variable is the strongest. We improved the partial least squares regression algorithm. It is orthogonal to the projection in direction U . which is:
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According to the return of knowledge, we can solve the errors generated by the partial least squares regression algorithm through the regression process. We will be the actual Ministry of imaginary expansion, get its regression equation: 
Simulation
In order to verify the applicability of each method, build the simulation model to test it. The simulation model is shown in Figure 3 . We assume 1 380 30
and its frequency is 50Hz. We can get the calculation data from our method, and the results are shown in the figure 4. We prove the correctness of the method. 2) The correctness and validity of the method are proved by simulation experiments. So it makes sense for the actual project
